Purpose: This paper briefly outlines a development programme designed to improve the skills of NHS Information Analysts and assesses the extent these skills have been developed. There are significant opportunities for the NHS to utilise information more effectively, and Analysts have a key role. However, training opportunities prior to the development of this programme have been limited for this professional group. The paper explores the potential benefits to the organisations, patients and the NHS as a whole of improvements in the quality of analysis can deliver.
Introduction
The Information Analysts Development Programme intends to enable healthcare Analysts to make a greater, more informed contribution to healthcare improvement. We wanted to evaluate whether this aim had been achieved and used the pre-course and post course assessments of participants to establish whether Analysts had improved their skills and confidence.
The programme was developed as part of the East Midlands Academic Health Science Network's (EMAHSN) desire to foster innovation in healthcare analytics. We focussed on inspiring excellence in the analysis which is undertaken every day in healthcare organisations in the region. Providing the first training programme that we are aware of that has been developed specifically for this key group of professionals, results in a wider and more sustained potential impact than focussing development in one project or one organisation.
The 11 day programme covers a range of essential skills from statistics to data science, including training in data presentation and measurement for improvement. By both maximising the value of new and existing information, and by improving the communication of this to managers and clinicians, the aim is for alumni of the programme to make a difference to healthcare analysis which shape services across our region.
Background
Historically, NHS Information Analysts have not had a defined training programme to develop professional skills and promote high quality analysis. Given that allocation of healthcare resource depends upon such analyses, this is a serious omission with potentially widespread repercussions. Moreover, the role of Analysts is evolving as new technologies improve access to data and Managers and Clinicians require more subtle and complex information to inform their decision making. This requires a transition from extracting data to presenting a clear data narrative. The changing nature of what is being demanded from NHS Information Analysts creates the requirement to invest in their development if we are to help them embrace these new roles.
This local need is reflected nationally: the National Information Board's report Personalised Health and Care 2020 -Using Data and Technology to Transform Outcomes for Patients and Citizens states that healthcare has only begun to exploit the potential of data. The report highlights that the "NHS in England and Wales currently employs over 47,000 health informatics staff working in a profession that is still not widely recognised…As a result, we do not systematically plan for or develop this crucial professional role." (National Information Board, 2014, p48) . Informatics needs greater recognition as a profession, and informatics skills will be critical for all working in healthcare (Department of Health, 2012) . As all other specialities in healthcare have a recognised training pathway (Doctors, Nurses, Allied Health Practitioners, Managers, finance etc), we recognised the need to bring Analyst training onto an equal footing. Figure 1 illustrates the full programme as designed. Some of these areas are in development (such as eLearning and the website of best practice), however the core programme of training for Analysts, Managers and Clinicians, is well established. This is the first available course developed specifically for professional healthcare Analysts that we are aware of.
Overview of the programme
The programme provides 10 days of formal teaching by industry and academic leaders ending with learners' presentations of their own project on day 11. These sessions range from foundation skills in statistics to data science techniques, and include analysis and data presentation, supported by additional, optional sessions and networking opportunities. The course is delivered over approximately 20 weeks to facilitate Analysts' release from their core role and to allow consolidation and application of the skills between sessions.
There are two additional sessions available for participants. The first explores change management in the NHS. The second is a foundation presentation skills day to complement the material in the main sessions and provide additional support to those less confident or less experienced in presenting.
How the project was delivered
During the first year, the programme was free to attend for the first five cohorts as this was funded by the East Midlands Academic Health Science Network (EMAHSN). Four cohorts were initially planned and were significantly oversubscribed. The EMAHSN were able to fund an additional cohort, resulting in sixty funded places in the first year of the programme. NHS England purchased an additional cohort which was delivered in Leeds.
Method
Each Analyst on the programme was asked to complete a pre-course assessment rating their knowledge, confidence and use of 40 topics covered in the programme. This was repeated when they finished the course. For the first two cohorts, we had 18 completed pre and post assessments.
For cohorts three to five, 13 sets of pre course and post course assessments were available at the time the analysis was undertaken. At that time, not all post course assessments had been returned, therefore we were unable to include additional assessments in this analysis.
The sixth cohort had not completed the programme at the time of analysis and could not be included.
The Analysts were asked to rate their confidence on a Likert scale based on the following definitions:
1. Not used, no awareness of the topic 2. Aware of the topic or activity, but have not used in practice 3. Have used a little, but are not confident in using or have not used but feel confident that would be able to in the future 4. Confident in using this in practice
Used frequently / expert
This was designed to measure the application and confidence in using these skills rather than simple awareness of the topic. Some candidates commented that they had over-estimated their prior knowledge in the pre-course assessment as they learned more leading to an artificially high pre-course score. This limitation is acknowledged. The pre-course assessment was not sent to the Analysts prior to undertaking the post course assessment, however we cannot exclude the possibility that they retained a copy and referred to it.
The course content did evolve slightly with the difference cohorts, partly based on the experience from the previous cohorts allowing the speakers to refine the content and partly as the content is responsive to the needs of individual groups. Most sessions were not changed fundamentally in the overall topics covered, although the order and some of the content of the 'Data Conversations' session was changed based on feedback from the earlier sessions. Also, cohort 5 had a different provider for the two statistics sessions. This was to reduce the burden on the one trainer who was delivering a number of sessions. No account has been made in the analysis for respondents who may have missed one or more sessions.
Analysis method
For each question in the survey, mean competence scores were calculated for both the pre-and post-course surveys, along with the change in mean scores before and after the course. Students' t-tests were then carried out to determine the statistical significance of any changes in the mean competence scores. The same procedure was also carried out for the overall mean score (across all questions) and the mean scores for each question category. These analyses were carried out separately for two different cohorts of people.
Where a response was omitted from the assessment, this did not contribute to the means calculated.
Results
We have demonstrated an improvement across the entire range of skills provided by the course: analysis of the first two cohorts has shown statistically significant improvements in 38 of the topics (P<0.001-0.041), with the largest improvements in statistics and data science. The overall mean score across all questions was 2.66 (95% confidence intervals (CI) 2.56-2.75; range 1.6-3.5) for the pre-course survey, and 3.7 (95% CI 3.63-3.77; range 3.13-4.25) for the post-course survey. Analysis of subsequent cohorts have demonstrated similar improvements (mean score 2.28 pre, 95% CI 2.17-2.39 and 3.47 post, 95% CI 3.38-3.56) with a similar improvement in all topics, 37 of these being statistically significant (P<0.001-0.012). This can be seen in Figures 2 to 4.
The assessment was split into 6 domains covering both general skills and specific elements of the programme, and are explored in more detail below.
General skills
The largest improvement in the area of general skills related to an improvement in skills of more advanced analysis -question A5 (mean difference between pre and post course scores of 1.3 for cohorts one and two and 1.5 for cohorts three to five) and can be seen in Figure 4 . As this was one of the key objectives of the programme, this is reassuring, and is supported by question A2 which focussed on skills both identifying and utilising the appropriate tools for analysis (mean difference of 0.8 and 1.1 respectively).
While all of the other general skills were improved and where similar between the different cohorts, cohorts three to five scored more highly on question A4 regarding analysis for improvement projects. It is unclear as to whether this is due to differences in the groups or refinement of the sessions and will be confirmed by analysis of future cohorts.
Identifying information needs
These questions explored a key area of the Analysts' role in discussing information requests with managers, illustrated in Figure 4 . Both sets of cohorts were reasonably comfortable speaking to managers (means scores of 4.1 and 3.4 respectively prior to the programme) but the later cohorts showed a larger improvement an increase of 0.7 rather than a not statistically significant (P=0.395) 0.1 for the first cohorts. This may reflect changes to both the content and the order in the programme of the data conversations course. Developing skills on discussing complex organisational and clinical problems and how the available data can help is an area which is difficult to train in abstract and relies on the overall confidence and experience of Analysts. However, the programme appears to be supporting Analysts to develop in this area.
Comments from some Analysts when they have attended Best Practice Days some time after completing the programme are that they feel more confident in speaking with managers. We feel that this is not only due to the material in the course specifically examining this area, but also the increased confidence gained from having new skills and seeing them recognised in the organisation in which they work.
Statistics
This section showed the highest overall improvement as can be seen in Figures 2 to 4. The programme is designed to build on the statistical techniques learned during the first two statistics sessions and both build on and apply these in the later sessions. The increase in skills demonstrated in the post-course assessments support the approach of the programme.
Sharing and presenting information
The greatest improvement in this domain amongst the Analysts was in question D8 ( Figure 4 ) relating to creating a narrative around the data which is key to ensuring that the story which the data is telling can be heard. Some attendees on the programme have very limited experience in formal presenting prior to the course and find it challenging, while others have had more experience. The additional, optional, presentation skills day has received excellent feedback and supports the whole programme in providing confidence as well as practice and experience in presenting.
The pre and post course assessment examines presenting to different groups (represented by questions D1 to D3). The results suggest that people are more confident presenting to their colleagues than more senior managers, which is unsurprising. However, it is the latter that shows the most improvement from the course (mean increase in competence score of 0.8 and 1.0) supporting the verbal feedback that confidence is being developed alongside practical skills.
Good analysis is limited in effectiveness if it cannot be effectively communicated, therefore these skills are a key aspect of the programme. It has been suggested that "Information is not always valued as a key tool to support decision making" (Department of Health 2012, p76) , however if information is not presented in a way which ensures that it is accessible, this view will persist. It is not on the quality of analysis which Analysts are judged, but how they are able to communicate, and with complex health data forming the basis of analysis in the NHS, this is a particular challenge.
Measurement for improvement
Figures 2 and 3 illustrates that this is another area of strong development, with average mean improvement across this section of 1.3 for both cohorts one and two and the later cohorts. There is the opportunity for Analysis develop their skills in providing evidence and data driven change, and the results from the assessment suggest that the programme is helping to prepare for this role.
Data Science
Data science techniques were new to many Analysts, and the concern was that this would be too theoretical and abstract for those supporting the operational management of the NHS. The assessment suggests that some skills have been learned and can be applied, which is very positive. Feedback has been that some analysts have used data science techniques for projects in their own Trusts, aided by the sessions providing hands-on training utilising open source software.
It is acknowledged that the depth of understanding can only be limited in a two day programme, however the intention is to inspire attendees to explore techniques which are more advanced and to provide knowledge of the possibilities which such approaches may offer. The assessment suggest that this has been successful.
Feedback from participants
Feedback from Analysts who attend the programme is very positive. The quality and experience of the speakers is described as high, as is the relevance to their roles and the knowledge gained is reported as being of immediate, practical application.
Comments have been excellent including 'best course I've ever been on' and 'should be compulsory' and have reflected on the practical nature of the course. As highlighted above, there has been a lack of training available for Analysts, and for some this is the first opportunity they have been able to undertake professional development. The opportunity has been welcomed with considerable enthusiasm and appreciation, reflected in the feedback we have received.
Discussion -the role of high quality information analysis in the NHS
The indirect financial benefits of improved analysis leading to better decisions are hard to quantify. Improvements in data skills can help organisations improve performance and achievement of service delivery targets, reduce redundancy in work and improve job satisfaction, as well as identifying and measuring improvements in patient safety and quality of care. Analysts will be involved in numerous projects and the impact of better quality decisions will offer significant benefits not captured by a standard return on investment calculation. Information allows professionals to understand the needs of their patients and how their services work (Department of Heath 2012), and Analysts who are able to present complex data in a way that professionals and Managers can access are invaluable to the NHS.
The Department of Health's digital strategy update (2014a) outlines that a "more digital mindset, with a focus on using data to continually improve services and processes based on best evidence will enable the department to work more nimbly" (section 3.2) and that they will "enable officials to access and use the sources of data they need to make the best informed decisions about their work" (section 3.3). This suggests a belief that data driven improvement can deliver a more effective NHS, and is supported by the plans to develop improved analytical capability within the Department itself as part of the 2014 Department of Health Improvement Plan (Department of Health, 2014b) .
There is the need for "strengthening the status of the informatics profession" (Department of Health, 2012 p85 ) and the feedback from Information Analysts' programme is that it is helping to create that professional identity and build confidence in Analysts in their skills and how to present their work. This is supported by the increase in skills demonstrated.
Analysis driving change
The benefits of the improved analysis of existing and new data for NHS organisations are extensive, and support better decision-making around organisational and clinical change. Also, understanding data is the foundation of measuring the impacts of any improvement project.
The National Information Board are clear about the impact of good use of data:
"Better use of data and technology has the power to improve health, transforming the quality and reducing the cost of health and care services." (p3); "The failure to use information properly in health and care means people can experience unnecessary levels of preventable ill health" (National Information Board (2014; p9)
The significant potential impact of using information to drive change is illustrated elsewhere (for example, Perez and Rushing, 2007) and warrants further discussion in of itself. There are patient safety and quality aspects, as the Department of Health (2012) states, "Information can also be used by regulators and local organisations to head off issues before they become the next major incident" (p4).
The data from the course assessments suggests that our programme is an effective tool in developing the Analyst profession in the NHS. Investing in NHS staff rather than outsourcing analysis is both more efficient and cost effective, capitalising on organisational intelligence and local knowledge. Building skills within the NHS will reduce the cost of buying in expertise from external sources and retains knowledge and experience within organisations.
We do not underestimate the challenge of investing in enabling staff to work differently in highly pressured NHS Information departments, while recognising that this is critical if Analysts are going to realise their potential to significantly help the NHS face the considerable challenges it faces over the coming years.
Next stages and challenges to further roll out
Based on the demonstrable improvement of skills and the feedback from participants we are encouraged to continue and develop the programme. The aim is to produce supporting eLearning material and develop a mentorship programme. The latter has struggled to become established due to the lack of volunteers to become mentors as many Analysts do not feel confident in their skills to undertake this role. We also intend to develop a library of case studies and articles of interest, some of which will be internally generated, highlighting and sharing best practice. We are exploring opportunities for professional and academic accreditation of the programme.
We have had a number of discussions regarding whether the programme could be delivered at scale, and we have identified a long term strategy that would enable a more significantly scaled up programme should this be required. Our experience from discussions with members of the Analyst community confirm that there is significant the demand for training such as this. However, the funding available in local Trusts for training is extremely limited therefore despite the course being delivered as cost effectively as possible and being subsidised by the EMAHSN to keep costs as low as possible, we have found that it is difficult for organisations with limited training budgets to support their staff to attend.
Conclusion
The opportunities to harness the untapped power of healthcare information is just beginning to drive the evolution of healthcare, and this will be limited without excellent analytical skills becoming routinely available to all healthcare organisations.
Delivering an "information-led culture" (Department of Health, 2012, p5) and enabling the "better use of information …[that] will drive more effective and efficient services" (p9) will be challenging if the NHS does not invest in its existing Information Analysts and attract highly skilled and motivated new Analysts into the profession. Without a planned development programme, our information professionals will be less able to help managers and clinicians, and the organisations in which they work, to make the challenging decisions that are needed to deliver the high quality care patients require. The status quo is not a viable option.
The evaluation of the skills gained on the programme supports the informal feedback from participants and confirms that the East Midlands Information Analysts' Development Programme is a valuable contribution to development of Analysts' skills. The discussion highlights the potential benefit to individual organisations and the NHS as a whole from the development of these skills.
Prior to this programme, there has been very limited development for this key group of staff. Using the best speakers from academia and professional practice has resulted in Analysts learning skills which are robust in evidence, but also practical in application. This is the foundation for both current practice and future development, something which the programme is fostering by developing Best Practice Groups to make sharing of good practice routine rather than the exception, and getting analysis out from behind the data and into the organisation where their skills can be fully exploited.
Our innovative programme empowers NHS Information Analysts to improve their precision and confidence when handling data, ultimately helping inform the difficult decisions required to shape services while meeting the performance and financial demands organisations continue to face.
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